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Title: Improvemmts in or Relating to Printing Apparatus 
Description of Invention 

This invention relates to a printing apparatus and more particularly to a 
printing apparatus of the kind vMch has a print head with a plurality of heating 
elements which are individually addressable, e.g. by a computer control, so that 
tiie heating elements may selectively be individually energised to cause pixels 
of marking medium to be removed from a carrier ribbon during printing, the 
pixels of marking medium being deposited onto a substrate to form a desired 
image. 

More particularly but not exclusively the invention relates to such a 
printing apparatus which is utiUsed in a manufacturing and/or packaging 
enviromnent, e.g. on a packaging hne to print onto packaged or part-packaged 
articles which thus are substrates, or onto labels which are then applied to 
packaged or part-packaged articles. 

High performance such printing apparatus are known which are able to 
print at high speed. Such high performance apparatus utilise high perfonhance 
print heads, the heating elements of which are able to undergo heating when 
actuated, and subsequent cooling, more quickly than lower performance print 
heads which have longer heating/cooling cycle times. However, such high 
performance apparatus require high performance carrier ribbon to be used, so 
that the pixels of marking medium can be removed from tiie ribbon, i.e. 
"peeled" from the carrier ribbon, at lower temperatures compared to lower 
performance carrier ribbon. 

Where there is an established supply chain, purchasers of such high 
performance printing apparatus can readily obtain suppUes of such high 
performance carrier ribbon for use in high performance printing apparatus, but 
where there is an unreUable supply chain, as high performance printing 
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apparatus cannot reliably use lower performance carrier ribbon, where only 
lower performance carrier ribbon can be obtained, the high performance 
printing apparatus cannot be used. 

This problem is aggravated where printing apparatus of increasingly 
higher performance are being developed. 

In different applications, different types of printing apparatus of the kind 
with which this invention is concerned, may be used. For example in an 
application where it is possible for the substrate to be stationary at a print 
station where the printing apparatus is located, a so called intermittent printer 
may be used. 

In an intermittent printer, the print head is moved at a printing station 
relative to a stationary substrate and carrier ribbon with selected heating 
elements being heated in each of a plurality of pixel column positions along the 
carrier ribbon, to form an image. Typically the print head is moved towards and 
into contact with the carrier at the beginning of printing to urge the carrier 
ribbon towards the adjacent substrate, and the print head is moved away from 
the carrier and substrate at the end of printing. The print head is then returned 
to a start-of-printing position and the substrate is replaced with fresh substrate 
which is to be printed upon, and the carrier ribbon may be advanced to bring 
fresh carrier ribbon into position adjacent the print head for use in subsequent 
printing. 

In an application where the substrate moves past the printing station 
continuously without stopping, a continuous printer typically is used. 

In a continuous printer, the print head is stationary and as the substrate 
moves past the print head, during printing, carrier ribbon is moved past the 
print head, usually at about the same speed as the substrate. The heating 
elements of the print head are sequentially selectively energised so that pixels 
of marking medium are deposited onto the moving substrate. 
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Continuous printers are generally designed for the substrate to move past 
the print head in one direction, i.e. right to left, or left to right to match the 
direction in which the substrate is moved. 

Particularly constructed intermittent printers may be used to print on 
continuously moving substrate, where the substrate speed is too great for the 
heating elements of a stationary print head to be heated and cooled fest enou^ 
in each column position, to reduce the relative speed between the substrate and 
the print head.. 

Thus conventionally for each different application, a printing apparatus 
of a particular configuration is required. Thus for a printing apparatus 
manufacturer, it is necessary to produce a wide range of printing apparatus to 
suit different applications. Where a user changes the configuration of a 
.packaging line, for example where the printing apparatus is for use in a 
manufacturing and/or packaging environnient, an existing printing apparatus 
may no longer be suitable in the re-configured environment, requiring liie 
purchase of an alternative configuration of printing apparatus. 

Printing apparatus with which the present invention are concerned 
typically are currently made in coimtries with a high technology infrastructure. 
Where they are used in countries without such infrastructure, there are often 
communication and supply chain difficulties in establishing and siq>plying the 
type of printing apparatus which is required for a particular application and 
appropriate carrier ribbon. 

In conventional printing apparatus of the kind with which the present 
invention is concemed, the carrier ribbon and much of the carrier feed 
mechanism, is provided on a cassette which has a supply spool from which 
carrier ribbon is unwound for printing, and a take-up spool onto which the 
carrier ribbon is wound after use. By providing the carrier ribbon on a cassette, 
there is no need for a user to thread the carrier ribbon around a ribbon feed path 
when it is necessary to replenish the carrier ribbon, and in the event of ribbon 
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breakage, simply the cassette may be replaced so as to provide minimal 
interruption in the printing process. Where the carrier ribbon is broken, the 
ribbon may be re-threaded so that its cassette may be re-used, whilst printing 
may continue. 

However, where cassettes are particular to particular printing apparatus, 
again, where there are under-established supply chain infrastructures, the 
printing apparatus can become unusable because the necessary type of cassette 
with fresh carrier ribbon, may not readily be available. 

According to one aspect of the present invention we provide a printing 
apparatus including a carrier ribbon supply spool and a carrier ribbon take-up 
spool, a print head having a plurality of heating elements which are individually 
addressable and energisable selectively to remove pixels of marking medium 
from the carrier ribbon during a printing operation, a first motor which when 
the printing apparatus is operated in a first configuration moves the print head 
during a printing operation relative to a substrate on which an image is to be 
printed and when the apparatus is operated in a second configuration, the first 
motor moving the carrier ribbon relative to the print head during a printing 
operation, and there being a second motor which is operative when the printing 
apparatus is operated in the first and second configurations to advance carrier 
ribbon from which pixels of marking mediimi have been removed in a previous 
printing operation, onto the carrier ribbon take-up spool, the printing apparatus 
being configurable to either of the first and second configurations. 

Thus the printing apparatus may be configured for either intermittent or 
continuous printing, with the first motor being altematively used to move the 
print head relative to the carrier ribbon, which may be stationary or moving, or 
to move the carrier ribbon relative to a stationary print head. 

Preferably, the first motor moves the print head when operated in the 
first configuration and the carrier ribbon when operated in the second 
configuration, via a transmission, the carrier ribbon being disconnected from 
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the transmission in the first configuration and the print head being disconnected 
from the transmission in the second configuration. 

The transmission may include a rotary to linear drive transfer mechanism 
whereby in the first configuration the print head is carried by a linearly movable 
part so as to be moved linearly during a printing operation along the carrier 
ribbon, and in the second configuration the carrier ribbon is entrained around 
guides on the linearly movable part and around other guides so that as the 
linearly movable part moves during a printing operation, the carrier ribbon is 
moved relative to the print head. 

Thus in the second configuration, the linearly movable part acts as a 
shuttle to move a small length of the carrier ribbon "required for printing. 

When the printing apparatus is operated in the second configuration, and 
the substrate moves relative to the print head in a first direction, the linearly 
movable part may be moved in a second lipear direction opposite to the first 
direction to move the carrier ribbon in the same direction as the substrate and 
vice versa, and where the substrate moves in the first direction, inbetween 
printing operations, a length of the carrier ribbon may be moved past the print 
head which is generally equal to the length of carrier ribbon used in the 
preceding printing operation plus the length of carrier ribbon to be used for the 
next printing operation. 

Thus unlike conventional printers, image printing occurs firom unused 
carrier ribbon towards used carrier ribbon. 

When the substrate moves relative to the print head in a second direction 
opposite to the fibrst direction, inbetween printing operations the carrier ribbon 
is preferably generally stationary relative to the print head. 

In each configuration preferably there is a peeler device associated with 
the print head which is operable to assist in the removal of pixels of marking 
medium from the carrier ribbon. When the apparatus is operated in the second 
configuration and the carrier ribbon and substrate are moved in the first 
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direction relative to the print head during a printing operation, the print head 
and associated peeler device may be positioned in a first position such that the 
carrier ribbon is entrained about the peeler device so as to pass over the peeler 
device during a printing operation subsequent to passing the print head, and 
when the apparatus is operated in the second configuration and the carrier 
ribbon and substrate are moved in the second direction relative to the print head 
during a printing operation the print head and associated peeler device may be 
positioned in a second position such that the carrier ribbon is entrained about 
the peeler device so as to pass over the peeler device during a printing operation 
subsequent to passing the print head. 

In a preferred embodiment, the second motor is coupled to the take-up 
spool via an overdrive clutch and the second motor drives a drive roller around 
which the carrier ribbon is entrained, whereby the carrier ribbon may be 
advanced onto the take-up spool when the drive roller is driven. However 
altemative drive mechanisms for the second motor may altematively be used. 

The supply and take-up spools, and guides which guide the carrier 
ribbon at least partially aroimd a carrier ribbon feed path may be moimted on a 
base, and a transmission which includes a rotary to linear drive transfer 
mechanism may also be mounted on the base whereby the apparatus may be re- 
conjBgurable jfrom the first to the second configuration by disconnecting the 
transmission from the print head, fixing the print head relative to the base, and 
entraining carrier ribbon around guides on a linearly movable part of the 
transfer mechanism and around guides which are mounted on the base. 

When the apparatus is operated in at least the first configuration, the 
print head may be moved towards the adjacent carrier ribbon and substrate 
during printing to urge the carrier ribbon towards the substrate, and the print 
head may be moved away from the carrier ribbon and substrate after printing. 
Althou^ the print head movement towards and away from the carrier ribbon 
may be achieved by e.g. one or more pneumatic actuators, where there is no 



available supply of compressed air, the print head may be moved towards and 
away from the carrier ribbon aad substrate by the first motor, via mechanical 
guide means including a cam and track. 

According to a second aspect of the invention we provide a printing 
apparatus including a carrier ribbon supply spool and a carrier ribbon take-up 
spool, a print head having a plurality of heating elements which are individually 
addressable and energisable selectively to remove pixels of marking medium 
from the carrier ribbon during a printing operation, a first motor to move the 
carrier ribbon relative to the print head during a printing operation, and a 
second motor to advance carrier ribbon from which pixels of marking medium 
have been removed in a previous printing operation, onto the carrier ribbon 
take-up spool, characterised in that the carrier ribbon is moved past the print 
head inbetween printing operations to advance used ribbon onto the take-up 
spool in a direction opposite to the direction the carrier ribbon is moved during 
a printing operation, and inbetween printing operations, a carrier ribbon length 
is moved past the print head generally equal to the length of carrier ribbon used 
in the preceding printing operation plus the length of carrier ribbon to be used 
for the next printing operation. 

The printing apparatus of the second aspect of the invention may have 
any of the features of the printing apparatus of the first or second aspects of the 
invention. 

According to a third aspect of the invention we provide a printiag 
apparatus including a carrier ribbon supply spool and a carrier ribbon take-up 
spool, a print head hjaving a plurality of heating elements which are individually 
addressable and energisable selectively to remove pixels of marking medium 
from the carrier ribbon during a printing operation, a first motor to move the 
carrier ribbon relative to the print head during a printing operation, and a 
second motor to advance carrier ribbon from which pixels of marking medium 
have been removed in a previous printing operation, onto the carrier ribbon 
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take-up spool, characterised in that in a first mode of operation when the 
substrate moves relative to the print head during a printing operation in a first 
direction, the carrier ribbon moves in the same direction as the substrate, and in 
a second mode of operation when tiie substrate moves relative to the print head 
during a printing operation in a second direction, the carrier ribbon moves in 
the same direction as the substrate, and in the first mode of operation where the 
substrate moves in the first direction during a printing operation, inbetween 
printing operations, a lengfli of the carrier ribbon is moved past the print head 
which is generally equal to the length of carrier ribbon used in the preceding 
printing operation plus the length of carrier ribbon to be used for the next 
printing operation, and in the second mode of operation when the substrate 
moves relative to the print head in a second direction during a printing 
operation, inbetween printing operations the carrier ribbon is generally 
stationary relative to the print head. 

The printing apparatus of the third aspect of the invention may have any 
of the features of the printing apparatus of the first, second or third aspects of 
the invention. 

According to a fourth aspect of the invention we provide a printing 
apparatus including a carrier ribbon supply spool and a carrier ribbon take-up 
spool, a print head having a plurality of heating elements which are individually 
addressable and energisable selectively to remove pixels of marking medium 
from the carrier ribbon during a printing operation, the print head being 
moveable towards the adjacent carrier ribbon and substrate during printing to 
urge the carrier ribbon towards the substrate, and the print head being moveable 
away from the carrier ribbon and substrate after printing, and wherem the print 
head movement towards and away from the carrier ribbon is achieved as the 
print head is moved by the first motor via mechanical guide means including a 
cam and track. 
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The printing apparatus of the fourth aspect of the invention may have 
any of the features of the printing apparatus of the first, second, third, or fourth 
aspects of the invention. 

According to a fifth aspect of the invention we provide a method of 
printing using a printing apparatus including a carrier ribbon supply spool and a 
carrier ribbon take-up spool, a print head having a plurality of heating elements 
which are individually addressable and energisable selectively to remove pixels 
of marking medium from the carrier ribbon during a printing operation the 
carrier ribbon being movable relative to the print head during a printing 
operation, and there being a motor to advance carrier ribbon from which pixels 
of marking medium have been removed in a previous printing operation, onto 
the carrier ribbon take-up spool, characterised in that the method includes 
moving the substrate relative to the print head during a printing operation in a 
first direction, and moving the carrira: ribbon in the same direction as the 
substrate, and moving the carrier ribbon inbetween printing operations in a 
second opposite direction, the method including, inbetween printing operations, 
moving a length of the carrier ribbon past the print head which is generally 
equal to the length of carrier ribbon used in the preceding printing operation 
plus the length of carrier ribbon to be used for the next printing operation. 

The invention will now be described with reference to th accompanying 
drawings in which: 

FIGURE 1 is a side illustrative view of a printing apparatus in 
accordance with the invention, in a first configuration; 

FIGURE 2 is a view similar to figure 1 of the printing apparatus in a 
second configuration; 

FIGURE 3 is a view similar to figure 2 with the apparatus in a second 
configuration, but for operation in an alternative mode. 
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Referring to figure 1 there is shown a printing apparatus 10 in 
accordance with the present invention, in a first configuration in which the 
apparatus 10 is to be used for intermittent printing. 

The apparatus 10 includes a base 11 which in this example is plate-like, 
on which base plate 1 1 are mounted various components of the apparatus 10 
including a carrier ribbon supply spool 12 for storing a supply of carrier ribbon 
14, The carrier ribbon 14 is of the kind which carries a thermally active 
marking medium or ink. Upon the ink becoming heated, Hie ink softens and 
may be removed firom the carrier and deposited onto a substrate such as is 
positioned as indicated at item 15 in the drawing. 

The base plate 1 1 also provides a mounting for a used carrier take-up 
spool 16 which is coupled to a drive motor 13 via an overdrive clutch so that 
the spool 16 may be overdriven to maintain the carrier ribbon taut. The carrier 
ribbon 14 passes around a ribbon path which in this configuration is provided 
by a plurality of carrier ribbon guides 17, 18, 19, 20, which in this example are 
rollers, but could be simple posts, and a drive roller 21, all of which are 
mounted on the base plate 1 1 . The drive roller 2 1 is driven by the motor 1 3 via 
a drive belt 23 in this example, and the drive roller is a "rogers" roller which is 
slightly sticky to provide a positive drive to the carrier ribbon 14 when the 
roller 21 is rotated. 

A print head 22 is provided which is of the thermal kind having a 
plurality of individually computer addressable heating elements in an array, 
usually a linerar array. When a heating element is selectively addressed, it 
becomes energised to so&&n. a pixel of marking ink which may then be removed 
from the carrier ribbon 14 and deposited onto the substrate 15. 

In this configuration, the print head 22 is movable relative to the 
substrate 15 and carrier ribbon 14 which typically would be stationary relative 
to the base pkte 11, the heating elements being selectively energised in a 
plurality of column positions along the carrier ribbon 14, so that an image may 
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be printed in tiie substrate 15. However in another example, the substrate 15 
and carrier ribbon 14 might be moving relative to the base plate 1 1 too. 

Hie print head 22 in ihe example of figure 1 moves from left to right 
during a printing operation and immediately after contact with the heating 
elements of Ihe print head 22, the carrier ribbon 14 is passed over a peeler 
device which in this example is a peeler roller 24. to faciUtate the removal of 
the heated and softened pixels from the carrier ribbon 14. At the end of a 
printing operation, the print head 22 is moved back to the position shown at 14 
and used carrier ribbon is advanced towards the take-up spool 16 by the drive 
roller 21. 

Prmt head 22 movement is effected by a drive motor 25 through a 
transmission including a rotary to linear drive mechanism which mcludes a 
sprocket 26 which when rotated engages with teeth of a linerarly movable rack 
27 to which, in tiiis configuration, is secured a mountmg 29 for the print head 
22. The print head 22 includes a bracket 30 which is secured to the linear 
moveable rack 27 which ensures that the print head 22 is at an optimal angle 
relative to the carrier ribbon 14 and substrate 15 for removing pixels of marking 
medixnn. 

Linearly moveable rack 27 movement is guided by a track 31 which is 
preferably mounted on the base plate 1 1 . 

Just prior to printing, the print head 22 is moved towards the adjacent 
■ carrier ribbon 14 and substrate 15, to urge the carrier ribbon 14 and substrate 15 
together, as is desirable for efficient pixel transfer. Just after a printing 
operation, the print head 22 is moved away from Ihe adjacent carrier ribbon 14, 
to faciUtate moving Ihe print head 22 back to the start-of-print position, and to 
faciUtate advancing the used carrier ribbon 14 towards the take-up spool 16, to 
enable fresh carrier ribbon 14 from which pixels of ink have not previously 
been removed, to be positioned adjacent the print head 22 ready for the next 
printing operation. 
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This 'towards" and "away from" movement of the print head 22 may be 
achieved using a pneumatic or other fluid powered actuator. However in 
environments where a ready supply of compressed air or the like is not 
available, a mechanical arrangement may be used as described below with 
references to modifications. 

An entire printing operation will now be described. 
When a substrate 15 is positioned at a printing station adjacent the print 
head 22 as shown, and with the substrate 15 and carrier ribbon 14 stationary, 
relative to the base plate 11, the print h6ad 22 is moved towards and into 
contact witii the carrier ribbon 14 and substrate 15. The print head 22 is then 
moved along the carrier ribbon 14 and substrate 15 whilst the heating elements 
of the print head 22 are individually selectively energised under computer 
control, to print an image on the substrate 15. When the print head 22 reaches 
an end-of print position, a sensor 32 senses arrival of the print head 22, or 
rather the linearly movable mounting 29. The print head 22 is then moved 
away from the carrier ribbon 14 and substrate 15 and returned to the start-of- 
print position while drive roller 21 is actuated to move used carrier ribbon 14 
towards the take-up spool 16. 

The printing apparatus 10 may be reconfigured, or initially configured in 
an alternative way, as will be described with reference to figure 2. In this 
configuration, the printing apparatus 10 is configured to be a continuous printer 
which is arranged to print on moving substrate, as the substrate 15 passes the 
stationary print head 22. 

In the figure 2 configuration, the substrate 15 is moved through the 
printing station relative to the print head 22 in a first direction as shown by the 
directional arrow A. The substrate 15 may be a continuous web, such as for 
example a backing carrying labels on which images are to be printed, or 
discrete articles, such as packages carried on a conveyor, for examples only. 
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In the figure 2 configuration, the mounting 29 for the print head 22 has 
been disconnected from the rack 27, and is fixed relative to the base plate 1 1 in 
a desired position for printing. The bracket 30 which in the figure 1 example, 
was provided to attach the print head 22 to its mounting is replaced with an 
alternative bracket 30a, so that the print head 22 is in a correct (first) position 
for printing in its fixed position. 

The carrier ribbon 14 feed path has been changed in as much as the 
carrier ribbon 14 has been entrained around a pair of guide rollers 35, 36 
carried by the rack 27. The carrier ribbon 14 between the two guides 17, 18 is 
entrained about roller 35 carried by the linearly moveable rack 27, and an 
additional base plate 11 mounted guide 37, and the carrier ribbon 14 between 
guides 19 and 20 is entrained around roller 36. Moreover, a further pah: of 
guides 38, 39 between the guides 19, 20 are mounted on the base plate 1 1, with 
the linearly movable rack 27 mounted roller 36 between the further pair of 
guides 38, 39. 

During printing, the rack 27 is driven by tiie sprocket 26 and hence first 
motor 25 from left to right, in Hie second direction B as seen in the drawmg, i.e. 
in a direction opposite to the moving substrate 15 on which it is desired to print 
an image. 

By virtue of the carrier ribbon 14 being entrained as described around 
the various base plate 1 1 mounted guides 17, 37, 18, 19, 38, 39, 20 and the rack 
carrier rollers 35, 36, it will be appreciated that as the rack 27 moves from left 
to right in the second linear direction B, carrier ribbon 14 adjacent the print 
head 22 will be moved linearly from right to left with the substrate 15, through 
the printing station, past the print head 22. The linearly movable rack 27 
therefore acts as a shuttle to move the carrier ribbon 14 during a printing 
operation without having to rotate the drive roller 21, thus to achieve 
differential movement between the print head 22 and carrier ribbon 14 
necessary to effect printing of an image on the moving substrate 15. 
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Preferably the shuttle rack 27 is moved at a linear speed such that the 
speed of the carrier ribbon 14 past the print head 22 generally matches the 
speed of the moving substrate 15 so that there is no or little differential 
movement between the carrier ribbon 14 and the substrate 15 during printing, at 
least when the shuttle 27 has been accelerated up to the substrate speed. 

In this configuration, the sensor 32 which in the figure 1 configuration 
senses the end-of-printing, is repositioned to sense the shuttle rack 27 at the 
start-of-print position. 

At the end of printing it will be appreciated that to the left of the print 
head 22, there will be a length of carrier ribbon 14 fi-om which pixels of ink 
were removed during the previous print operation. When the shuttle rack 27 is 
moved back to its start-of-print position, the used carrier ribbon 14 will be 
moved back past the print head 22. Hence to ensure that there is firesh carrier 
ribbon 14 available for the next printing operation, the drive roller 21 is 
required to be rotated to move a length of firesh carrier ribbon 14 too past the 
print head 22, at least equal to that which will be used for the next printing 
operation. 

To minimise carrier ribbon 14 wastage if too much fresh ribbon is 
moved past the print head 22 in the second durection opposite B to the first 
dkection A in which the carrier ribbon 14 moves during printing, whilst 
ensuring that sufiScient fresh carriCT ribbon 14 is available so that over printing 
of ahready used carrier ribbon 14 does not occur, carefiil control is required. 
Particularly where the image length of a subsequent print is not the same as for 
the previous print, the amount the drive roller 21 is rotated inbetween printing 
operations may be calculated for each print. By having the sensor 32 in the 
position described, it can always be assured that whatever length of carrier 
ribbon 14 was moved past the print head 22 during the previous printing 
operation, this is moved back past the print head 22 towards the used carrier 
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ribbon 14 take-up spool 16, when the shuttle rack 27 is moved back to its start- 
of-print position. 

With minor adjustments to the conJaguration of the printing apparatus 10 
of figure 2, the apparatus 10 may be configured to operate in an alternative 
mode, namely in which the substrate may move through the printing station 
relative to the print head 22 in a second direction B, i.e. firom left to right. Such 
mode of operation will now be described with reference to figure 3 . • 

The only mechanical differences between the printing apparatus 10 
shown m figures 2 and 3. are a) that m the figure 3 mode of operation, the 
position of the print head 22 is reversed to a second position correctly to 
position the array of heating elements of the print head 22 ^propriately for 
printing on the left-to-right moving substrate 15 (this may be achieved by 
reversing the print head mounting bracket 30a as shown at 30b), and b) the 
position of the sensor 32 is returned to the position the sensor 32 occupied in 

the figure 1 configuration. 

Of course in the figure 3 mode of operation, the shuttle rack 27 is moved 
from right to left during a printing operation, m the first direction A so that the 
carrier ribbon 14 adjacent the print head 22 is moved from left to right in the 
same dhrection as the substrate 15. 

At the end of a printing operation, the shuttle rack 27 is moved back to 
its start-of-print position, and at the same time the drive roller 21 may be 
rotated, so that used carrier ribbon 14 in the ribbon path is wound onto the take- 
up spool 16. Provided that shuttle rack 27 and drive roller 21 movement is co- 
ordmated there is no need for any used or fresh carrier ribbon 14 to be fed back 
past tiie prmt head 22 as the shuttle rack 27 returns to its start-of-print position. 

It will be appreciated that the same printing apparatus 10 may thus be 
alternatively configured to provide an intermittent or continuous prmter, and 
that when configured as a continuous printer the apparatus 10 may print images 
for whichever of the first and second directions the substrate 15 is moving. 



16 

By providing a base plate 11 on which the various re-configurable 
components of the apparatus 10 are mounted, the base plate 11 having all the 
necessary mountings provided for the components in thek different positions, 
the printing apparatus 10 may readily be reconfigured when necessary. It is 
envisaged that the apparatus 10 will be supplied fi:om a manufacturer to a 
customer in one selected configuration, and may be readily reconfigured by the 
customer as desired. 

By providing an apparatus 10 in which the carrier ribbon 14 is provided 
on a simple spool 12, rather than in a cassette mechanism as is common with 
conventional printing apparatus 10, even where supply chains are 
unpredictable, the printing apparatus is less likely to be rendered unusable due 
to a lack of availability of an appropriate cassette. Also, so that the apparatus 10 
may readily be used with different quality carrier ribbons 14, the print head 22 
may readily be replaced with an alternative performance print head 22. Thus 
again, where supply chains are unpredictable, the apparatus 10 is less likely to 
be rendered unusable through lack of availability of carrier ribbon 14 of a 
quality to match the performance of the print head 22. 

The printing apparatus 10 is used in conjunction with a computer control 
which controls the operation of the apparatus 10. The computer may be built 
into a housing of the apparatus 10, or may be separate and connected to the 
apparatus 10 via a direct or network connection. 

It will be appreciated that for different printing modes for which the 
printing apparatus 10 requires configuring, alternative computer commands 
would be required for the different printing apparatus 10 configurations. Hence 
sofiware for driving the printing apparatus may be configurable for different 
printing apparatus 10 configurations 

Various modifications may be made without departing firom the scope of 
the invention. For example, an alternative transmission to the sprocket 26 and 
rack 27 for linearly driving the print head 22 when the apparatus 10. is in the 
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first configuration and for driving the shuttle rack 27 and hence carrier ribbon 
14 when the apparatus is in the second configuration may be provided. Any 
other linearly movable part in place of the rack 27 may be utilised provided that 
the part can be linearly moved by the motor 25, preferably via a rotary to linear 
drive mechanism. 

Where a supply of compressed air or the like is unavailable for moving 
the print head 22 towards and away &om the carrier ribbon 14 and substrate 
15, if desired a mechanical arrangement may be provided to achieve such 
movement. For example, as the print head 22 is initially moved by the motor 25 
via the rack 27, the print head 22 may be carried on a mounting which includes 
a cam and track which causes the print head 22 to move towards the carrier 
ribbon 14 and substrate 15, and which causes an opposite movement away from 
tiie carrier ribbon 14 and substrate 15 at the end of printing just before the 
linear mounting 29 reaches liie sensor 32. The track or the cam may be mounted 
on the base plate 11 for ease of re-configuring the apparatus 10 if required. 

Although the base plate 11 construction is preferred, the invention may 
be realised with the re-configurable components of the printing apparatus 10 
being alternatively mounted e.g. on a chassis or other base. 

The features disclosed in the foregoing description, or the following 
claims, or tiie accompanying drawings, e3q)ressed in their specific forms or in 
terms of a means for performing the disclosed fimction, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising tiie invention in diverse 
forms thereof. 
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1. A printing apparatus including a carrier ribbon supply spool and a carrier 
ribbon take-up spool, a print head having a plurality of heating elements which 
are individually addressable and energisable selectively to remove pixels of 
marking medium jfrom the carrier ribbon during a printing operation, a first 
motor which when the printing apparatus is operated in a first configuration, 
moves the print head during a printing operation relative to a substrate on 
which an image is to be printed and when the apparatus is operated in a second 
configuration, the first motor moving the carrier ribbon relative to the print 
head during a printing operation, and there being a second motor which is 
operative when the printing apparatus is operated in the first and second 
configurations to advance carrier ribbon firom which pixels of marking medium 
have been removed in a previous printing operation, onto the carrier ribbon 
take-up spool, the printing apparatus being configurable to either of the first 
and second configurations. 

2. An apparatus according to claim 1 characterised in that the first motor 
moves the print head when operated in the first configuration and the carrier 
ribbon when operated in the second configuration, via a transmission, the 
carrier ribbon being disconnected fi-om the transmission in the first 
configuration and the print head being disconnected firom the transmission in 
the second configuration. 

3. An apparatus according to claim 2 characterised in that the transmission 
includes a rotary to linear drive transfer mechanism whereby in the first 
configuration the print head is carried by a linearly movable part so as to be 
moved linearly during a printing operation along the carrier ribbon, and in the 
second configuration the carrier ribbon is entrained around guides on the 
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linearly movable part and around immovable guides so that as llie linearly 
movable part moves during a printing operation, the carrier ribbon is moved 
relative to the print head. 

4. An apparatus according to claim 3 characterised in that when the 
printing apparatus is operated in the second configuration, and the substrate 
moves relative to the print head in a first direction, the linearly movable part is 
moved in a second linear direction opposite to the first direction to move the 
carrier ribbon in the same direction as the substrate and vice versa, and where 
the substrate moves in the first direction, inbetween printing operations, a 
lengdi of Hie carrier ribbon is moved past the print head which is generally 
equal to the length of carrier ribbon used in the preceding printing operation 
plus the length of carrier ribbon to be used for the next printing operation. 

5. An apparatus according to claim 4 characterised in that when the 
substrate moves relative to the print head in a second direction opposite to the 
first direction, inbetween printing operations the^ carrier ribbon is generally 
stationary relative to the print head. 

6. An apparatus according to claim 5 characterised in that there is a peeler 
device associated with the print head which is operable to assist in the removal 
of pixels of marking medium fi-om the carrier ribbon and yvhea the apparatus is 
operated in the second configuration and the carrier ribbon and substrate are 
moved in the first direction relative to the print head during a printing operation 
the print head and associated peeler device are positioned in a first position 
such that the carrier ribbon is entrained about the peeler device so as to pass 
over the peeler device during a printing operation subsequent to passing the 
print head, and when the apparatus is operated in the second configuration and 
the carrier ribbon and substrate are moved in the second direction relative to the 
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print head during a printing operation the print head and associated peeler 
devices are positioned in a first position such that the carrier ribbon is entrained 
about the peeler device so as to pass over the peeler device during a printing 
operation subsequent to passing the print head. 

7. An apparatus according to any one of the preceding claims characterised 
in that the second motor is coupled to the take-up spool via an overdrive clutch 
and the second motor drives a drive roller around which the carrier ribbon is 
entrained, whereby the carrier ribbon may be advanced onto the take-up spool 
when the drive roller is driven. 

8. An apparatus according to any one of the preceding claims characterised 
in that the supply and take-up spools, and guides which guide the carrier ribbon 
at least partially along a carrier ribbon feed path are mounted on a base, and a 
transmission which includes a rotary to linear drive transfer mechanism is also 
mounted on the base whereby in the first configuration the print head is carried 
by a linearly movable part, the apparatus being re-configurable from the first to 
the second configuration by disconnecting the transmission from the print head, 
fixing the print head relative to the base, and entraining carrier ribbon around 
guides on the linearly movable part and around guides which are immovable 
relative to the base. 

9. A printing apparatus according to any one of the preceding claims 
characterised in that when the apparatus is operated in at least the first 
configuration, the print head is moved towards the adjacent carrier ribbon and 
substrate during printing to urge the carrier ribbon towards the substrate, and 
the print head is moved away from the carrier ribbon and substrate after 
printing, and wherein the print head movement towards and away from the 
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carrier ribbon is achieved as the print head is moved by the first motor by 
mechanical guide means including a cam and track. 

10. A printing apparatus including a carrier ribbon supply spool and a carrier 
ribbon take-up spool, a print head having a plurality of heating elements which 
are individually addressable and energisable selectively to remove pixels of 
marking medium firom the carrier ribbon during a printing operation, a j5rst 
motor to move the carrier ribbon relative to the print head during a printing 
operation, and a second motor to advance carrier ribbon jfrom which pixels of 
marking medium have been removed in a previous printing operation, onto the 
carrier ribbon take-up spool, characterised in that the carrier ribbon is moved 
past the print head inbetween printing operations to advance used ribbon onto 
the take-up spool in a direction opposite to the direction the ribbon is moved 
during a printing operation, and inbetween printing operations, a carrier ribbon 
length is advanced past the print head generally equal to the length of carrier 
ribbon used in the preceding printing operation plus the length of carrier ribbon 
to be used for the next printing operation. 

11. . A printing apparatus according to claim 10 which has any of the features 
of the printing apparatus according to any one of the preceding claims. 

12. A printing apparatus including a carrier ribbon supply spool and a carrier 
ribbon take-up spool, a print head having a plurality of heating elements which 
are individually addressable and energisable selectively to remove pixels of 
marking medium firom the carrier ribbon during a printing operation, a first 
motor to move the carrier ribbon relative to tbe print head during a printing 
operation, arid a second motor to advance carrier ribbon firom which pixels of 
marking mediirai have been removed in a previous printing operation, onto the 
carrier ribbon take-up spool, characterised in that in a first mode of operation 
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when ihe substrate moves relative to the print head during a printing operation 
in a first direction, the carrier ribbon moves in the same direction as the 
substrate, and in a second mode of operation when the substrate moves relative 
to the print head during a printing operation m a second direction, the carrier 
ribbon moves in the same direction as the substrate, and m the first mode of 
operation where the substrate moves in the first direction during a printing 
operation, inbetween printmg operations, a length of the carrier ribbon is 
advanced past the print head which is generally equal to the length of carrier 
ribbon used m the preceding printing operation plus the length of carrier ribbon 
to be used for the next printing operation, and m the second mode of operation 
when the substrate moves relative to the print head in a second direction during 
a printing operation, inbetween printing operations the carrier ribbon is 
generally stationary relative to the print head. 

13. A printmg apparatus according to claim 12 having any of the features of 
the printing apparatus of any one of the preceding claims. 

14. A printmg apparatus including a carrier ribbon supply spool and a earner 
ribbon take-up spool, a print head having a pluraUty of heating elements which 
are individually addressable and energisable selectively to remove pixels of 
marking medium fi-om the carrier ribbon during a printing operation, the print 
head being movable towards the adjacent carrier ribbon and substrate during 
printing to urge tiie carrier ribbon towards the substrate, and the print head is 
moved away firom the carrier ribbon and substiate after printing, and wherein 
tiie print head movement towards and away &om the carrier ribbon is achieved 
as the print head is moved by the first motor via mechanical guide means 
including a cam and track. 
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15. A printing apparatus according to claim 14 having any of Ihe features of 
the printing apparatus according to any one of Uie preceding claims. 

16. A method of printing using a printing apparatus including a carrier 
ribbon supply spool and a carrier ribbon take-up spool, a print head having a 
plurality of heating elements which are individually addressable and 
energisable selectively to remove pixels of marking medium from the carrier 
ribbon during a printing operation the carrier ribbon being movable relative to 
Ihe print head during a printing operation, and there being a motor to advance 
carrier ribbon from which pixels of marking medium have been removed in a 
previous printing operation, onto the carrier ribbon take-up spool, characterised 
in that the method includes moving the substrate relative to the print head 
during a printing operation in a first direction, and moving the carrier ribbon in 
the same direction as the substrate, and moving the carrier ribbon inbetween 
printing operations in a second opposite direction, the metiiod including, 
inbetween printing operations, advancing a length of the carrier ribbon past the 
print head which is generally equal to the length of carrier ribbon used in the 
preceding printing operation plus tiie lengtb of carrier ribbon to be used for the 
next printuig operation. 

17. A printing apparatus substantially as hereinbefore described with 
reference to figure 1 or figure 2 or figure 3 of the accompanying drawings, 

18. A method of printing substantially as hereinbefore described witii 
reference to the accompany drawings. 

19. Any novel feature or novel combination of features described herein 
and/or as shown in any of the accompanying drawings. 



ABSTRACT 



24 



Title: Improvements in or Relating to Printing Apparatus 

A printing apparatus (10) includes a carrier ribbon supply spool (12) and 
a carrier ribbon take-up spool (16), a print head (22) having a plurality of 
heating elements which are individuaUy addressable and energisable selectively 
to remove pixels of marking medium from the carrier ribbon (14) during a 
printing operation, a first motor (13) which when the printing apparatus (10) is 
operated in a first configuration, moves the print head (22) during a printing 
operation relative to a substrate (15) on which an image is to be printed and 
when the (10) is operated in a second configuration, the first motor (13) moving 
the carrier ribbon (14) relative to the print head (22) during a printing operation, 
and there being a second motor (25) which is operative when the printing 
apparatus (10) is operated in the first and second configurations to advance 
carrier ribbon (14) from which pixels of marking medium have been removed 
in a previous printing operation, onto the carrier ribbon take-up spool (16), the 
printing apparatus (10) being configurable to either of the first and second 
configurations. 
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